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CLAIMS 1 -14 



1. (Currently Amended) A multilayer interconnection substrate comprising: 
an uppermost interconnection layer having a plurality of terminal pads formed at 
positions corresponding to a plurality of external connection terminals provided on a 
semiconductor element which is to be mounted on said multilayer interconnection substrate; 
a metal coJurrm formed on each of said terminal pads, and having a top surface; 
a resin film covering a side surface of said metal column, and having a top surface; 

and 

an iasuteflg insulating layer formed on said uppermost interconnection layer ofthe 
^ s ame material as the resin film so that a gap is formed between the insulating layer and an 

outer peripheral surface of said resin film, wherein an upper end surface of each metal 
column is at the same height as an upper surface ofthe insulating layer, 

the top surface ofthe metal column and the top surface ofthe resin film covering the~ 
side surface ofthe metal column are formed at the same level of height; and 

the top surface of the metal column is surrounded by and exposed on the resin film so 
• that the top surface of the resin film forms a pad for connection with a semi-conductor 
element. 

2. (Original) The multilayer interconnection substrate as claimed in claim 1, wherein 
a height of said metal column is smaller than a thickness of said insulating layer. 

3. (Original) An interconnection substrate comprising: 
an insulating base having a plurality of penetration holes; 
a plating metal filling each of said penetration holes; 
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a terminal pad formed on an end of each said penetration holes so that said terminal 
pad is connected to said plating metal, said terminal pad located at a position corresponding 
to a respective one of a plurality of external connections terminals provided on a semi- 
conductor element which is to be mounted on said interconnection substrate; 

a metal column formed on said terminal pad: 

a resin film covering a side surface of said metal column; and 

an insulating layer formed on a surface of said insulating base on the same side as 
said end of each of said penetration holes so that a gap is formed between the insulating layer 
and an outer peripheral surface of said resin film. 

4. (Original) A mutilayer interconnection substrate manufacturing method comprising 
the steps of: 

forming a plurality of terminal pads in an uppermost interconnection layer; 
forming an insulating layer on said uppermost interconnection layer; 
forming openings in said insulating layer, the openings located at positions 
corresponding to said terminal pads; 

filling each of said openings with metal particles; 

forming a metal column in each of said openings by heating said metal particles at a 
temperature which melts said metal particles; and 

removing a part of said insulating layer near but not adjacent to a peripheral side of 
said metal column, while leaving a part of said insulating layer adjacent to said peripheral 
side of said metal column, so that a gap is formed around but not adjacent to said peripheral 
side of said metal column. 
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5. (Original) The multilayer interconnection substrate manufacturing method as 
claimed in claim 4, wherein the step of filling includes a step of filling each of said openings 
with said metal particles up to a predetermined level in the middle of each of said openings. 

6. (Original) A multilayer interconnection substrate manufacturing method 
comprising the steps of; 

u forming a plurality of terrmnal pads on an uppermost interconnection layer; 

PxJSv ^ forming an insulating layer on said uppennost interconnection layer; 

forming openings in said insulating layer, the openings located at positions 
corresponding to said terminal pads; 

forming a conductive layer oh surface of said insulating layer and inner surfaces of 
said openings; 

forming a plating metal on said conductive layer by electrolytic plating by using said 
conductive layer as an electric supply layer so that said plating metal fills said openings; 

forming a metal column in each of said openings by removing other parts of said 
conductive layer and said plating metal than a part formed in each of said openings by one of 
etching and polishing so that said conductive layer and said plating metal together form said 
metal column; and 

removing a part of said insulating layer near but not adjacent to a peripheral 
side of said metal column, while leaving apart of said insulating layer adjacent to said 
peripheral side of said metal column, so that a gap is formed around but not adjacent to said 
peripheral side of said metal column. 

7. (Original) A multilayer interconnection substrate manufacturing method 
comprising the steps of; 



4 

Received from < 312 427 6663 > at 8111/03 5:24:00 PM [Eastern Daylight Time] 



08/11/2003 16:17 FAX 312 427 6663 



LADAS & PARRY 



@1 005 




forming a plurality of terminal pads in an uppermost interconnection layer; 
forming a conductive layer on said terminal pads; 
forming a plating resist on said conductive layer; 
forming openings in said plating resist, the openings located at positions 
corresponding to said terminal pads, so as to expose a part of said conductive layer formed 
on each of said terminal pads at the bottom of each of said openings; 

forming plating metals on said part of said conductive layer exposed at the bottom of 
each of said openings by electrolytic plating by using said conductive layer as an electric 
supply layer so that said plating metals form a metal column in each of said openings; 

removing said plating resist so as to expose parts of said conductive layer other than a 
part where said metal column is formed; 

removing said exposed parts of said conductive layer other than said part where said 
metal column is formed by etching; 

forming an insulating layer all over said uppermost interconnection layer, leaving an 
upper surface of said metal column uncovered; and 

removing a part of said insulating layer near but not adjacent to a peripheral side of 
said metal column, while leaving a part of said insulating layer adjacent to said peripheral 
side of said metal column, so that a gap is formed around but not adjacent to said peripheral 
side of said metal column. 

8. (Original) The multilayer interconnection substrate manufacturing method as 
claimed in claim 7, 

wherein said conductive layer is composed of a metal containing copper, and said 
metal column is composed of solder, and 
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wherein the step of removing said exposed parts of said conductive layer is performed 
using an etching solution, an etching rate of said etching solution with respect to copper 
being higher than an etching rate of said etching solution with respect to solder. 

9. (Original) An interconnection substrate manufacturing method comprising the 
steps of: 

forming an insulating base having a plurality of penetration holes therein and a 
conductive layer for terminal pads formed on one surface thereof; 

forming a plating resist on said conductive layer for terminal pads; 
forming openings in said plating resist, the openings located at positions 
corresponding to each of said penetration holes, so as to expose a part of said conductive 
layer for terminal pads at the bottom of each of said openings; 

filling said penetration holes and said openings respectively with plating metals by 
electrolytic plating by using said conductive layer for terminal pads as an electric supply 
layer so that said plating metals form a metal column in each of said openings; 

removing said plating resist so as to expose parts of said conductive layer for terminal 
pads other than a part where said metal column is formed; 

removing said exposed parts of said conductive layer for terminal pads other than said 
part where said metal column is formed by etching so as to expose a surface of said 
insulating base, leaving said part where said metal column is formed as a terminal pad; 

forming an insulating layer on said exposed surface of said insulating base, leaving an 
upper surface of said metal column uncovered; and 

removing a part of said insulating layer near but not adjacent to a peripheral side of 
side metal column, while leaving a part of said insulating layer adjacent to said peripheral 
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side of said metal column, so that a gap is formed around but not adjacent to said peripheral 
side of said metal column. 

10. (Original) The interconnection substrate manufacturing method as claimed in 

claim 9, 

wherein said conductive layer for terminal pads is composed of a metal containing 
copper, and said metal column is composed of solder, and 

wherein the step of removing said exposed parts of said conductive layer for terminal 
pads is performed using an etching solution, an etching rate of said etching solution with respect 
to copper being higher than an etching rate of said etching solution with respect to solder. 
1 1. (Currently Amended) A semiconductor device comprising: 
a multilayer interconnection substrate which comprises an uppermost interconnection 
layer having a plurality of terminal pads formed at positions corresponding to a plurality of 
external connection terminals provided on a semiconductor element which is to be mounted 
on said multilayer interconnection substrate; a metal column formed on each of said terminal 
pads and having a top surface; a resin film covering a side surface of said metal column and 
having a top surface; and an insulating layer formed on said uppermost interconnection layer 
of the same material as the resin film so that a gap is formed between the insulating layer and 
an outer peripheral surface of said resin film, wherein an upper end surface of each metal 
column is at the same height as an upper surface of the insulating layer, 

the top surface of the metal column and the top surface of the resin film covering the 
side surface of the metal column are formed at the same level of height; and the top surface 
of the metal column is surrounded by and exposed on the resin film so that the top surface of 
the resin film forms a pad for connection with a semi-conductor element. 
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12. (Original) A semiconductor device comprising: 

an interconnection substrate which comprises an insulating base having a plurality of 
penetration holes; a plating metal filling each of said penetration holes; a terminal pad formed on 
an end of each of said penetration holes so that said terminal pad is connected to said plating 
metal, said teimiaal pad located at a position corresponding to a respective one of a plurality of 
external connection terminals provided on a semiconductor element which is to be mounted on 
said interconnection substrate; a metal column foimed on said terminal pad; a resin film covering 
a side surface of said metal column; and an insulating layer formed on a surface of said 
insulating base on the same side as said end of each of said penetration holes so that a gap is 
formed between the insulating layer and an outer peripheral surface of said resin film; and 

a semiconductor element mounted on said interconnection substrate, 

13. (Previously Presented) A semiconductor device comprising: 

a multilayer interconnection substrate manufactured by forming a plurality of terminal 
pads in an uppermost interconnection layer; forming an insulating layer on said uppermost 
interconnection layer; forming openings in said insulating layer, the openings located at positions 
corresponding to said terminal pads; filling each of said openings with metal particles; forming a 
metal column in each of said openings by heating said metal particles at a temperature which 
melts said metal particles so as to define a metal column top surface; and removing a part of said 
insulating layer near but not adjacent to a peripheral side of said metal column, while leaving a 
part of said insulating layer adjacent to said peripheral side of said metal column, so that a gap is 
formed around but not adjacent to said peripheral side of said metal column, wherein the top 
surface of each metal column is at the same height as an upper surface of the insulating layer. 
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14. (Original) A semiconductor device comprising: 

an interconnection substrate manufactured by forming an insulating base having a 
plurality of penetration holes therein and a conductive layer for terminal pads formed on one 
surface thereof; forming a plating resist on said conductive layer for terminal pads; forming 
openings in said plating resist, the openings located at positions corresponding to each of said 
penetration holes, so as to expose apart of said conductive layer for terminal pads at the 
bottom of each of said openings; filling said penetration holes and said openings respectively 
with plating metals by electrolytic plating by using said conductive layer so that said plating 
metals from a metal column in each of said openings; removing said plating resist so as to 
expose parts of said conductive layer for. terminal pads other than a part where- said metal 
column is formed; removing said exposed parts of said conductive layer for terminal pads 
other than said part where said metal column is formed by etching so as to expose a surface 
of said insulating base, leaving said part where said metal column is formed as a terminal 
pad; forming an insulating layer on said exposed surface of said insulating base, leaving an 
upper surface of said metal column uncovered; and removing apart of said insulating layer 
near but not adjacent to a peripheral side of said metal column, while leaving a part of said 
insulating layer adjacent to said peripheral side of said metal column, so that a gap is formed 
around but not adjacent side of said metal column; and 

a semiconductor element mounted on said interconnection substrate. 
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